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(57) ABSTRACT

A passenger bench seat comprises a backrest, a seat element,
a fastening rail which extends substantially parallel to a lon-
gitudinal axis of the seat element in the region of an edge of
the seat element that faces towards the backrest, and a seatbelt
system. In a first configuration of the passenger bench seat,
the seatbelt system includes a first number of seatbelts which
are detachably fastened to the fastening rail in first positions
which are adapted to the first configuration of the passenger
bench seat. In a second configuration of the passenger bench
seat, on the other hand, the seatbelt system includes a second
number of seatbelts which are detachably fastened to the
fastening rail in second positions which are adapted to the
second configuration of the passenger bench seat.
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RE-CONFIGURABLE PASSENGER BENCH
SEAT

CROSS-REFERENCE TO RELATED
APPLICATIONS

[0001] This application is a continuation of and claims
priority to PCT/EP2014/053075 filed Feb. 18, 2014 which
claims the benefit of and priority to U.S. Provisional Appli-
cationNo. 61/766,136, filed Feb. 19, 2013 and German Patent
Application No. 10 2013 002 887.6 filed Feb. 19, 2013, the
entire disclosures of which are all incorporated by reference
herein.

TECHNICAL FIELD

[0002] The disclosure herein relates to a passenger bench
seat which is suitable for use in the passenger cabin of an
aircraft, but also for use in other means of transport, such as
buses or trains for example.

BACKGROUND

[0003] In modern means of transport, particularly in air-
craft, optimum utilization of the space available in a passen-
ger cabin is of major economic importance. The cabin layout,
particularly the layout of the passenger seats arranged in the
passenger cabin, such as the allocation of a row of passenger
seats to business class or to economy class for example,
should be as flexibly, rapidly and easily re-configurable as
possible. In addition, efforts are made to design the passenger
cabin of a commercial aircraft in such a way that flexible
adaptation of the cabin layout to the requirements of specific
user groups, such as, for example, families with small chil-
dren, senior citizens, people with restricted mobility, etc., is
possible.

SUMMARY

[0004] An underlying object of the disclosure herein is to
provide a passenger bench seat and method which is suitable
foruse in ameans of transport, such as an aircraft for example,
and which is rapidly and easily re-configurable and can there-
fore be particularly flexibly adapted to the requirements of the
operator of the means of transport and also to the require-
ments of specific groups of users of the means of transport.
[0005] This object is achieved, at least in part, by a passen-
ger bench seat having features described herein.

[0006] A passenger bench seat according to the disclosure
herein comprises a backrest and also a seat element. The seat
element has a seating surface which extends substantially
perpendicularly to a backrest surface of the backrest. The
bench seat may further comprise a carrier pedestal to which
the backrest and seat element are fastened and which forms
the load-bearing structure of the passenger bench seat. The
carrier pedestal may be intended for fastening in a standard-
ized seat rail which may be integrated into the floor of a
passenger cabin in which the passenger bench seat is to be
arranged.

[0007] The passenger bench seat further comprises a fas-
tening rail which extends substantially parallel to a longitu-
dinal axis of the seat element in the region of an edge of the
seat element that faces towards the backrest. The fastening
rail preferably extends over the entire length of the seat ele-
ment, along that edge of the seat element which faces towards
the backrest. The fastening rail may, for example, be of hol-
low-cylindrical construction and be fastened to the carrier
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pedestal that forms the load-bearing structure of the passen-
ger bench seat. The fastening rail may be embodied in the
form of a one-piece component. If desired, however, it is also
conceivably possible to embody the fastening rail in multipart
form. Parts of the fastening rail which are constructed sepa-
rately from one another can then be arranged one behind
another, viewed in the direction of the longitudinal axis of the
seat element, and extend between carrier elements of the
carrier pedestal which are positioned at a distance from one
another and extend substantially perpendicularly to the lon-
gitudinal axis of the seat element and which serve to support
the seat element. With the passenger bench seat designed in
such a way, the parts of the fastening rail which are con-
structed separately from one another may each be fastened to
mutually adjacent carrier elements of the carrier pedestal.

[0008] Finally, the passenger bench seat comprises a seat-
belt system which comprises, in a first configuration of the
passenger bench seat, a first number of seatbelts which are
detachably fastened to the fastening rail in first positions
which are adapted to the first configuration of the passenger
bench seat. In a second configuration of the passenger bench
seat, the seatbelt system comprises a second number of seat-
belts which are detachably fastened to the fastening rail in
second positions which are adapted to the second configura-
tion of the passenger bench seat. The fastening rail is prefer-
ably positioned in such a way that it is not directly visible to
passengers using the passenger bench seat, but is easily acces-
sible for fastening the seatbelts belonging to the seatbelt
system. For example, the fastening rail may be arranged, in a
region of the passenger bench seat in which the seat element
and the backrest border on one another, in a gap which is
defined by the seat element and the backrest and which is
concealed, when the passenger bench seat is viewed from in
front, by cushions belonging to the seat element and the
backrest. In this region, the seat element and backrest prefer-
ably comprise or consist of a soft cushion material which
permits easy access to the fastening rail.

[0009] The seatbelt system may comprise only one seat-
belt, i.e. the first and second number of seatbelts may each
amount to 1. With the seatbelt system designed in such a way,
the seatbelt is then detachably fastened to the fastening rail at
a different position in the first configuration of the passenger
bench seat than in the second configuration of the passenger
bench seat. Furthermore, it is conceivably possible for the
seatbelt system to comprise several seatbelts, in which case
the first number of seatbelts corresponds to the second num-
ber of seatbelts. Once again, the seatbelts are then detachably
fastened to the fastening rail in a different position in the first
configuration of the passenger bench seat than in the second
configuration of the passenger bench seat. With the seatbelt
system designed in such a way, the first configuration of the
passenger bench seat therefore differs from the second con-
figuration of the passenger bench seat in terms of the posi-
tioning of the seatbelts and thereby the positioning, on the
passenger bench seat, of those sections of the passenger
bench seat which are intended for use by individual passen-
gers. For example, it is thereby possible to assign more or less
space on the passenger bench seat to a passenger, or to vary
the position, on the passenger bench seat, of a section of the
passenger bench seat which is assigned to a passenger.

[0010] Finally, a design of the seatbelt system is conceiv-
ably possible in which the first number of seatbelts differs
from the second number of seatbelts, i.e. the seatbelt system
comprises a different number of seatbelts in the first configu-
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ration of the passenger bench seat than in the second configu-
ration of the passenger bench seat. The additional seatbelts
which are present in one configuration of the passenger bench
seat may then be detachably fastened to the fastening rail at
additional positions, while the fastening positions, on the
fastening rail, of the seatbelts that are also present in the other
configuration of the passenger bench seat are retained. As an
alternative to this, however, it is also conceivably possible to
also vary the positions of the seatbelts which are present in
both configurations of the passenger bench seat, at least in
some cases, in a manner dependent upon the configuration.
With the seatbelt system designed in such a way, the first
configuration of the passenger bench seat therefore differs
from the second configuration of the passenger bench seat in
terms of the number of seatbelts available and—optionally—
also, if applicable, in terms of the positioning of the seatbelts
and therefore the positioning, on the passenger bench seat, of
those sections of the passenger bench seat which are intended
for use by individual passengers. The passenger bench seat
can then be used by a different number of passengers in a
manner dependent upon the configuration, in which case it is
possible, at the same time, to assign more or less space on the
passenger bench seat to a passenger or to vary the position, on
the passenger bench seat, of a section of the passenger bench
seat which has been assigned to a passenger.

[0011] As a result of the flexibly re-designable seatbelt
system, the passenger bench seat can therefore be used either
in its first configuration or in its second configuration, as
required, the flexible safety belt system guaranteeing compli-
ance with the necessary safety standards in every configura-
tion of the passenger bench seat. As a result of the detachable
fastening of the seatbelt/seatbelts belonging to the seatbelt
system to the fastening rail of the passenger bench seat, the
passenger bench seat is particularly rapidly and easily re-
configurable, so that it can be converted by the cabin crew in
a manner specific to requirements, for example during a turn-
around, i.e. during the period within which a commercial
aircraft is on the ground between two flights. The passenger
bench seat permits flexible changing of the cabin layout in the
direction ofthe longitudinal axis of the cabin (the x direction),
since the passenger bench seat can be allocated either to
business class or to economy class by suitable re-configura-
tion. In addition to this, variation of the cabin layout in a
direction perpendicular to the longitudinal axis of the cabin
and parallel to the longitudinal axis of the seat element of the
passenger bench seat (the y direction) is made possible by the
variable occupation of the passenger bench seat. The passen-
ger bench seat can therefore also be particularly flexibly
adapted to the requirements of specific user groups. The pas-
senger bench seat thus permits particularly efficient use of the
space available in a passenger cabin, particularly a passenger
cabin of a commercial aircraft. Adaptation of the cabin crew
planning to full utilization of the passenger cabin in a manner
dependent upon the configuration of the passenger bench seat
makes it possible to achieve additional increases in efficiency.

[0012] In one preferred embodiment of the passenger
bench seat, the seatbelt system comprises, in a third configu-
ration of the passenger bench seat, a third number of seatbelts
which are detachably fastened to the fastening rail in third
positions which are adapted to the third configuration of the
passenger bench seat. In the third configuration of the pas-
senger bench seat, the third number of seatbelts may corre-
spond to the first and/or second number of seatbelts belonging
to the seatbelt system in the first or second configuration of
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the passenger bench seat respectively. In the third configura-
tion of the passenger bench seat, however, the seatbelts
belonging to the seatbelt system are then detachably fastened
to the fastening rail in a different position than in the first or
second configuration of the passenger bench seat. In the third
configuration of the passenger bench seat, however, the seat-
belt system preferably comprises a number of seatbelts that
differs from the first and/or second number of seatbelts which
the seatbelt system comprises in the first or second configu-
ration of the passenger bench seat. Once again, additional
seatbelts which are present in the third configuration of the
passenger bench seat can be detachably fastened to the fas-
tening rail at additional positions, while seatbelts which are
also present in the other configurations of the passenger
bench seat remain in their positions. As an alternative to this,
however, any desired repositioning of any desired number of
that number of seatbelts belonging to the seatbelt system
which is present in the third configuration of the passenger
bench seat, relative to the first and/or second configuration of
the passenger bench seat, is conceivably possible.

[0013] In one preferred embodiment of the passenger
bench seat, the passenger bench seat is intended to be occu-
pied by two passengers in its first configuration. The seatbelt
system then comprises two seatbelts which are detachably
fastened to the fastening rail in first positions. In its second
configuration, on the other hand, the passenger bench seat
may be intended to be occupied by three passengers. The
seatbelt system then comprises three seatbelts which are
detachably fastened to the fastening rail at corresponding
second positions in each case. Finally, in its third configura-
tion, the passenger bench seat may be intended to offer space
to four passengers. The seatbelt system then comprises four
seatbelts which are detachably fastened to the fastening rail at
corresponding fourth positions.

[0014] In its first configuration, the passenger bench seat
then offers an increased amount of space to two passengers. In
its first configuration, therefore, the passenger bench seat is
suitable, for example, for use in the business class of a com-
mercial aircraft or for occupation by passengers who require
increased space such as, for example, overweight passengers
or passengers with restricted mobility. In its second configu-
ration, on the other hand, the passenger bench seat may be
expediently used in the economy class of a commercial air-
craft and offers sufficient space for three passengers who do
not require increased space. Finally, in its third configuration,
the passenger bench seat is particularly well suited to use by
families with small children since, in its third configuration,
the passenger bench seat offers sufficient space for two adults
and also for two small children sitting, for example, between
the two adults.

[0015] In one preferred embodiment of the passenger
bench seat, the seat element has a continuous seating surface.
Here, a “continuous seating surface” is understood to mean a
seating surface in which individual sections of the seating
surface are not separated from one another by gaps, projec-
tions or the like. As a result, the comfort of passengers sitting
on the passenger bench seat is not impaired by re-configura-
tion of the latter.

[0016] Alternatively or in addition to this, the backrest of
the passenger bench seat may be provided with a continuous
backrest surface. Here again, a “continuous backrest surface”
is understood to mean a backrest surface in which individual
sections of the backrest are not separated from one another by
gaps, projections or the like. A continuous backrest surface
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likewise ensures that the comfort of passengers sitting on the
passenger bench seat is not impaired by re-configuration of
the latter. The passenger bench seat preferably has a rigid
backrest, i.e. a backrest which cannot be tilted, relative to the
seat element, between an upright position and a reclined
position.

[0017] A plurality of first seatbelt-retaining elements,
which are arranged in a manner distributed along the fasten-
ing rail, may be provided on the fastening rail. Each first
seatbelt-retaining element may be detachably connectable to
a second seatbelt-retaining element which is provided on a
seatbelt of the seatbelt system. Basically, the first seatbelt-
retaining elements must be rigidly connected to the fastening
rail or constructed in a manner integrated with the fastening
rail. With the passenger bench seat designed in such a way, it
is then necessary to provide a corresponding number of first
seatbelt-retaining elements which makes it possible to fasten
the seatbelts belonging to the seatbelt system to the fastening
rail at suitable positions in dependence upon the configura-
tion of the passenger bench seat. Re-configuration of the
passenger bench seat then requires no repositioning of the
first seatbelt-retaining elements and can therefore be achieved
particularly rapidly and easily. In at least one configuration of
the passenger bench seat, however, at least one unused first
seatbelt-retaining element is then present, which increases
the weight of the passenger bench seat.

[0018] As an alternative to this, therefore, it is conceivably
possible to equip the passenger bench seat with at least one
first seatbelt-retaining element which is displaceable along
the fastening rail and lockable in various positions along the
latter. For the purpose of re-configuring the passenger bench
seat, it is then necessary to displace the first seatbelt-retaining
element along the fastening rail, if applicable, and to lock it in
the desired position. However, the passenger bench seat is
then distinguished by particularly low weight since it is not
necessary to provide any first seatbelt-retaining elements
which are unused in at least one configuration of the passen-
ger bench seat. If desired, all the first seatbelt-retaining ele-
ments belonging to the passenger bench seat may be embod-
ied so as to be displaceable along the fastening rail and
lockable in various positions along the latter. Furthermore, it
is conceivably possible to connect some of the first seatbelt-
retaining elements, which are provided, for example, in the
region of the ends of the fastening rail, rigidly to the fastening
rail, orto construct them in a manner integrated with the latter,
but additionally to also provide first seatbelt-retaining ele-
ments which are displaceable along the fastening rail and
lockable in various positions along the latter.

[0019] At least one first seatbelt-retaining element may
comprise a fastening section which extends round a periphery
of the fastening rail. The fastening section may be, for
example, of substantially ring-shaped construction. The fas-
tening section is preferably dimensioned in such a way that it
is displaceable along the fastening rail, relative to the latter.
Locking of the fastening section in a desired position along
the fastening rail may be achieved, for example, by a suitable
fastening device, such as, for example, a screw or the like,
which is supported on a peripheral surface of the fastening rail
or comes into engagement with a thread provided in the latter.
Furthermore, it is conceivably possible to construct the fas-
tening section in the form of a tubular clip or the like, which
can be fixed in its position along the fastening rail by a
clamping screw or the like.
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[0020] Atleast one first seatbelt-retaining element may also
comprise a connecting section, which extends from the fas-
tening section, for connecting the first seatbelt-retaining ele-
ment to a second seatbelt-retaining element. The connecting
section may extend from the fastening section in the radial
direction for example. If desired, all the first seatbelt-retain-
ing elements may comprise a fastening section which extends
round a periphery of the fastening rail and/or a connecting
section which extends from the fastening section.

[0021] The connecting section preferably comprises a first
connecting plate and also a second connecting plate which
extends substantially parallel to the first connecting plate. The
connecting section may also comprise a connecting shaft
which extends, substantially perpendicularly to the first and
second connecting plates, between the first and the second
connecting plate.

[0022] At least one second seatbelt-retaining element may
comprise a connecting snap-hook with a snap-hook nose
which is resiliently pretensioned into a closed position of the
connecting snap-hook. The connecting snap-hook can be
brought into engagement, in a simple and secure manner, with
the connecting shaft of the connecting section of a first seat-
belt-retaining element, in order to connect the second seat-
belt-retaining element to the first seatbelt-retaining element.
Furthermore, at least one second seatbelt-retaining element
may comprise a baseplate and also an eye, which is formed in
the baseplate, for connecting the second seatbelt-retaining
element to a belt element of the seatbelt. If desired, all the
second seatbelt-retaining elements may be constructed with a
connecting snap-hook of this kind, a baseplate of this kind
and/or an eye for connecting the second seatbelt-retaining
element to a belt element of the seatbelt.

[0023] The passenger bench seat may further comprise an
armrest system which comprises, in a first configuration of
the passenger bench seat, a first number of armrests which are
arranged in first positions which are adapted to the first con-
figuration of the passenger bench seat. In a second configu-
ration of the passenger bench seat, the armrest system may
comprise a second number of armrests which are arranged in
second positions which are adapted to the second configura-
tion of the passenger bench seat. The first number of armrests
may be equal to the second number of armrests. With the
passenger bench seat designed in such a way, however, the
armrests belonging to the armrest system are arranged in a
different position in the first configuration of the passenger
bench seat than in the second configuration of the passenger
bench seat. However, the first number of armrests preferably
differs from the second number of armrests, i.e. the passenger
bench seat comprises a different number of armrests in its first
configuration than in its second configuration.

[0024] In athird configuration of the passenger bench seat,
the armrest system preferably comprises a third number of
armrests, which are arranged in third positions which are
adapted to the third configuration of the passenger bench seat.
The third number of armrests may correspond to the first
and/or second number of armrests, so that the armrests
belonging to the armrest system in the third configuration of
the passenger bench seat are merely arranged at different
positions than in the first or second configuration of the pas-
senger bench seat. However, the third number of armrests
preferably differs from the first and/or second number of
armrests which the armrest system comprises in the first or
second configuration of the passenger bench seat.



US 2016/0039387 Al

[0025] Forexample, in the first configuration of the passen-
ger bench seat in which the latter is intended for occupation
by two passengers, the armrest system of the passenger bench
seat may comprise three armrests: two outer armrests which
are rigidly connected to the carrier pedestal of the passenger
bench seat and also a central armrest which is arranged
between the two sections of the passenger bench seat which
are intended for occupation by one passenger each. In the
second configuration of the passenger bench seat in which the
latter is intended for occupation by three passengers, on the
other hand, the armrest system may comprise four armrests:
once again two outer armrests which are rigidly connected to
the carrier pedestal of the passenger bench seat and also two
central armrests which are each arranged between the sec-
tions of the passenger bench seat which are intended for
occupation by one passenger each. If desired, the central
armrest which is used in the first configuration of the passen-
ger bench seat may be wider than the two central armrests
which are used in the second configuration of the passenger
bench seat. In the third configuration of the passenger bench
seat in which the latter is intended for occupation by four
persons, on the other hand, the armrest system may comprise
only two armrests: the two outer armrests which are rigidly
connected to the carrier pedestal of the passenger bench seat.
As a result, a maximum amount of space is made available to
the passengers sitting on the passenger bench seat.

[0026] The armrest system preferably comprises at least
one recess, which is constructed in the backrest of the pas-
senger bench seat, for receiving an armrest. The recess is used
for receiving an armrest in a configuration of the passenger
bench seat in which the armrest is not used. The recess is
preferably dimensioned in such a way that it is capable of
receiving the armrest so completely that a surface of the
armrest which faces towards the seating surface of the seat
element when the armrest is in a usable condition, is aligned
flush with the backrest surface of the backrest when the arm-
rest is in a condition in which it is received in the recess. When
the armrest is received in the recess, the seating comfort of a
passenger sitting on the passenger bench seat is consequently
not restricted.

[0027] The armrest system is preferably provided with a
number of recesses constructed in the backrest of the passen-
ger bench seat that corresponds to the number of the armrests
which are adjustable between a usable condition and a folded-
up condition. For example, the armrest system may comprise
a first recess, which is constructed in the backrest of the
passenger bench seat, for receiving a central armrest which is
suitable for use in the first configuration of the passenger
bench seat, in which the latter is intended for occupation by
two passengers. In addition to this, the armrest system pref-
erably comprises two second recesses which are constructed
in the backrest of the passenger bench seat and serve to
receive two central armrests which can be used in the second
configuration of the passenger bench seat, in which the latter
is to be occupied by three passengers.

[0028] The backrest of the passenger bench seat may be
provided with a stiffening structure in the region of an edge
that faces away from the seat element. The stiffening structure
may be integrated into the backrest in a manner which is not
visible from outside. As an alternative to this, however, it is
also conceivably possible to equip the backrest with a visible
stiffening structure. For example, the backrest may comprise,
in the region of its upper edge that faces away from the seat
element, a sitiffened plastic structure which may, if desired,
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be provided with a handle element. The backrest may then by
used by a passenger for the purpose of supporting himself
when sitting down on the passenger bench seat or when
getting up from the latter.

[0029] An above-described passenger bench seatis particu-
larly well suited to use in an aircraft.

BRIEF DESCRIPTION OF THE DRAWINGS

[0030] One preferred form of embodiment of the disclosure
herein will now be explained in greater detail with the aid of
the appended diagrammatic drawings, in which:

[0031] FIG. 1 shows a passenger bench seat which is suit-
able for use in a means of transport, particularly an aircraft, in
a first configuration;

[0032] FIG. 2 shows the passenger bench seat according to
FIG. 1, occupied by two passengers;

[0033] FIG. 3 shows the passenger bench seat according to
FIG. 1, in a second configuration;

[0034] FIG. 4 shows the passenger bench seat according to
FIG. 3, occupied by three passengers;

[0035] FIG. 5 shows the passenger bench seat according to
FIG. 1, in a third configuration;

[0036] FIG. 6 shows the passenger bench seat according to
FIG. 5, occupied by four passengers;

[0037] FIG. 7 shows part of a carrier pedestal and also a
fastening rail belonging to the passenger bench seat accord-
ing to FIGS. 1 to 6;

[0038] FIG. 8 shows a detail view of the fastening rail
according to FIG. 7, a first seatbelt-retaining element which is
fastened to the fastening rail, and also a second seatbelt-
retaining element; and

[0039] FIG. 9 shows the detail view of the fastening rail, the
first seatbelt-retaining element and the second seatbelt-retain-
ing element according to FIG. 8, in which detail view the first
and second seatbelt-retaining elements are in engagement
with one another.

DETAILED DESCRIPTION

[0040] FIGS. 1 through 6 show a passenger bench seat 10
which is suitable for use in a passenger cabin belonging to a
means of transport, in particular a commercial aircraft. The
passenger bench seat 10 comprises a backrest 12 and also a
seat element 14. A seating surface 16 of the seat element 14
extends substantially perpendicularly to a backrest surface 18
of'the backrest 12. The seating surface 16 of the seat element
14 is constructed in the form of a continuous seating surface
16, i.e. the seating surface 16 has no gaps, projections or the
like. Similarly, the backrest surface 18 is constructed in the
form of a continuous backrest surface 18, i.e. the backrest
surface 18 also has no gaps, projections or the like. The
passenger bench seat 10 is equipped with a rigid backrest, i.e.
a backrest which cannot be tilted, relative to the seat element
14, between an upright position and a reclined position.

[0041] The passenger bench seat 10 further comprises a
carrier pedestal 20 to which the backrest 12 and the seat
element 14 are fastened and which forms the load-bearing
structure of the passenger bench seat 10. As can be seen in
FIGS. 1 to 6, the carrier pedestal 20 comprises three support-
ing elements 22 which are each intended to be fixed in a
standardized seat rail integrated into a floor of the passenger
cabin. The carrier pedestal 20 further comprises four carrier
elements 24 which are arranged one behind another at a
distance from one another, viewed in the direction of a lon-
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gitudinal axis L. of the seat element 14, and which serve,
among other things, to support the seat element 14; see FIG.
7. The carrier elements 24 are connected to one another by
two supporting struts 26 which extend substantially parallel
to the longitudinal axis L. of the seat element 14 and also
parallel to one another. The carrier elements 24 are each
L-shaped, i.e. each carrier element 24 has a section 28 which
extends substantially perpendicularly to the seating surface
16 of the seat element 14 in the direction of the backrest 12
and serves to support the backrest 12.

[0042] The passenger bench seat 10 further comprises a
fastening rail 30; see FIGS. 7 to 9. The fastening rail 30
extends substantially parallel to the longitudinal axis L. of the
seat element 14 in the region of an edge of the seat element 14
that faces towards the backrest 12. In the exemplary embodi-
ment of a passenger bench seat 10 which is shown in the
figures, the fastening rail 30 is of one-piece and hollow-
cylindrical construction and is fastened to the sections 28 of
the carrier elements 24 of the carrier pedestal 20, the fastening
rail 30 passing through the sections 28 of the two central
carrier elements 24. As an alternative to this, a multipart
embodiment of the fastening rail 30 would also be conceiv-
ably possible, in which the parts, which are constructed sepa-
rately from one another, could each extend between two
mutually adjacent carrier elements 24.

[0043] Finally, the passenger bench seat 10 comprises a
seatbelt system 32. In a first configuration of the passenger
bench seat 10, which is illustrated in FIGS. 1 and 2, the
seatbelt system 32 comprises a first number of seatbelts 34,
namely two seatbelts 34, which are detachably fastened to the
fastening rail 30 in first positions which are adapted to the first
configuration of the passenger bench seat 10. As can be seen
in FIG. 2, the passenger bench seat 10 is intended, in its first
configuration, for occupation by two passengers, half the
passenger bench seat being available to each passenger. For
example, the passenger bench seat 10 may be used, in its first
configuration, in business class or for occupation by passen-
gers who require increased space.

[0044] A method of providing and using a passenger bench
seat such as passenger bench seat 10 is provided as passenger
bench seat 10 can be used in an aircraft.

[0045] FIGS.3 and 4 illustrate a second configuration of the
passenger bench seat 10. In the second configuration of the
passenger bench seat 10, the seatbelt system 32 comprises a
second number of seatbelts 34, namely three seatbelts 34,
which are detachably fastened to the fastening rail 30 in
second positions which are adapted to the second configura-
tion of the passenger bench seat 10. As is apparent, in par-
ticular, from FIG. 4, the passenger bench seat 10 is intended,
in its second configuration, for occupation by three passen-
gers. In its second configuration, the passenger bench seat 10
may be used as a conventional economy class passenger
bench seat which is occupied by three passengers.

[0046] Finally, FIGS. 5 and 6 show the passenger bench
seat 10 in a third configuration. In the third configuration of
the passenger bench seat 10, the seatbelt system 32 comprises
a third number of seatbelts 34, namely four seatbelts 34,
which are detachably fastened to the fastening rail 30 in third
positions which are adapted to the third configuration of the
passenger bench seat 10. As is illustrated in FIG. 6, in its third
configuration, the passenger bench seat 10 is intended for
occupation by four persons. In its third configuration, the
passenger bench seat 10 may, for example, advantageously be
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used by a family with two adults and two small children, the
two small children being seated between the two adults.
[0047] In order to permit detachable fastening of the seat-
belts 34 belonging to the seatbelt system 32 at various posi-
tions on the fastening rail 30, first seatbelt-retaining elements
36 are attached to the fastening rail 30; see FIGS. 7 t0 9. Each
first seatbelt-retaining element 36 comprises a fastening sec-
tion 38 which extends round a periphery of the fastening rail
30. The fastening section 38 is of substantially ring-shaped
construction and is dimensioned in such a way that it is
displaceable along the fastening rail 30. Furthermore, the
fastening section 38 can be locked, by a fastening arrange-
ment which is not illustrated, for example a screw, at various
positions along the fastening rail 30. In other words, the
fastening section 38 and therefore the first seatbelt-retaining
element 36 is displaceable along the fastening rail 30 and
lockable in a desired position along the latter.

[0048] Furthermore, each seatbelt-retaining element 36 is
provided with a connecting section 40 which extends from the
fastening section 38 in the radial direction. The connecting
section 40 comprises a first connecting plate 42 and also a
second connecting plate 44 which extends substantially par-
allel to the first connecting plate 42; see particularly FIG. 8. A
connecting shaft 46 extends, substantially perpendicularly to
the first and second connecting plates 42, 44, between the first
and the second connecting plate 42, 44.

[0049] Each first seatbelt-retaining element 36 is intended
to interact with a second seatbelt-retaining element 48. Each
second seatbelt-retaining element 48 comprises a connecting
snap-hook 50 with a snap-hook nose 52 which is resiliently
pretensioned into a closed position of the connecting snap-
hook 50. The connecting snap-hook 50 can be brought into
engagement, in a simple and secure manner, with the con-
necting shaft 46 of the connecting section 40 of a first seat-
belt-retaining element 36, in order to connect the second
seatbelt-retaining element 48 securely to the first seatbelt-
retaining element 36; see FIGS. 8 and 9. Furthermore, each
second seatbelt-retaining element 48 has a baseplate 54. Con-
structed in the baseplate 54 is an eye 56 which serves to
connect the second seatbelt-retaining element 48 to a belt
element of a seatbelt 34.

[0050] The passenger bench seat 10 further comprises an
armrest system 58. In the first configuration of the passenger
bench seat 10, which is represented in FIGS. 1 and 2, the
armrest system 58 comprises a first number of armrests 60a,
605, namely three armrests 60a, 605 which are arranged in
first positions which are adapted to the first configuration of
the passenger bench seat 10. In particular, in the first configu-
ration of the passenger bench seat, the armrest system 58
comprises two outer armrests 60a which are rigidly con-
nected to the carrier pedestal 20, and also a central armrest
605 which is arranged between the two sections of the pas-
senger bench seat 10 which are intended for occupation by
one passenger each.

[0051] In the second configuration of the passenger bench
seat 10 according to FIGS. 3 and 4, on the other hand, the
armrest system 58 comprises a second number of armrests
60a, 60c, namely four armrests 60a, 60c. In particular, in the
second configuration of the passenger bench seat 10, the
armrest system 58 comprises the two outer armrests 60a
which are rigidly connected to the carrier pedestal 20, and
also two central armrests 60c which are each arranged
between the sections of the passenger bench seat 10 which are
intended for occupation by one passenger each. The central
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armrests 60¢ which are used in the second configuration of the
passenger bench seat 10 have a smaller width than the central
armrest 605 which is used in the first configuration of the
passenger bench seat 10, in which the latter is occupied by
only two passengers.

[0052] In the third configuration of the passenger bench
seat 10, on the other hand, the armrest system 58 comprises a
third number of armrests 60a, namely two armrests 60a. In
particular, in the third configuration of the passenger bench
seat 10, in which the passenger bench seat is intended for
occupation by four persons, the armrest system 58 has only
the two outer armrests 60a which are rigidly connected to the
carrier pedestal 20.

[0053] Finally, the armrest system 58 comprises three
recesses 62a, 625 which are constructed in the backrest 12 of
the passenger bench seat 10. In the second and third configu-
rations of the passenger bench seat 10, the recess 62a serves
to receive the central armrest 606 which is used only in the
first configuration of the passenger bench seat 10. In the first
and fourth configurations of the passenger bench seat 10, on
the other hand, the two recesses 625 serve to receive the two
central armrests 60c¢ which are used only in the second con-
figuration of the passenger bench seat 10 when the latter is
occupied by three passengers. Each of the recesses 62a, 625
is dimensioned in such a way thatitis capable of receiving the
corresponding armrest 605, 60c so completely that a surface
of the armrest 6056, 60c which faces towards the seating sur-
face 16 of the seat element 14 when the armrest 605, 60c¢ is in
a usable condition, is aligned flush with the backrest surface
18 of the backrest 12 when the armrest 605, 60c is in a
condition in which it is received in the recess 62a, 625.
[0054] Finally, the backrest 12 of the passenger bench seat
10 may be provided with a stiffened structure 64 in the region
of an edge that faces away from the seat element 14. The
backrest 12 or the stiffening structure 64 may then be used by
a passenger for the purpose of supporting himself when sit-
ting down on the passenger bench seat 10 or when getting up
from the latter.

[0055] For the purpose of re-configuring the passenger
bench seat 10, it is merely necessary to adapt the number and
positions of the seatbelts 34 belonging to the seatbelt system
32 to the desired new configuration of the passenger bench
seat 10. For this purpose, the second seatbelt-retaining ele-
ments 48 of seatbelts 34 which are no longer needed in the
desired new configuration of the passenger bench seat 10 are
detached from the corresponding first seatbelt-retaining ele-
ments 36. Furthermore, the first seatbelt-retaining elements
36 which are still connected to the second seatbelt-retaining
elements 48 which are needed, even in the desired new con-
figuration of the passenger bench seat 10, are displaced to the
desired position along the fastening rail 30 and locked at that
point. As an alternative to this, the second seatbelt-retaining
elements 48 of seatbelts 34 which are additionally needed in
the desired new configuration of the passenger bench seat 10
may be connected to first seatbelt-retaining elements 36
which have been suitably positioned beforehand.

[0056] While at least one exemplary embodiment of the
present invention(s) is disclosed herein, it should be under-
stood that modifications, substitutions and alternatives may
be apparent to one of ordinary skill in the art and can be made
without departing from the scope of this disclosure. This
disclosure is intended to cover any adaptations or variations
of the exemplary embodiment(s). In addition, in this disclo-
sure, the terms “comprise” or “comprising” do not exclude
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other elements or steps, the terms “a” or “one” do not exclude
a plural number, and the term “or” means either or both.
Furthermore, characteristics or steps which have been
described may also be used in combination with other char-
acteristics or steps and in any order unless the disclosure or
context suggests otherwise. This disclosure hereby incorpo-
rates by reference the complete disclosure of any patent or
application from which it claims benefit or priority.

1. A passenger bench seat, comprising:

a backrest;

a seat element;

a fastening rail which extends substantially parallel to a
longitudinal axis of the seat element in a region of an
edge of the seat element that faces towards the backrest;
and

a seatbelt system which comprises, in a first configuration
of the passenger bench seat, a first number of seatbelts
which are detachably fastened to the fastening rail in first
positions which are adapted to the first configuration of
the passenger bench seat, and which seatbelt system
comprises, in a second configuration of the passenger
bench seat, a second number of seatbelts which are
detachably fastened to the fastening rail in second posi-
tions which are adapted to the second configuration of
the passenger bench seat.

2. The passenger bench seat according to claim 1,

wherein the seatbelt system comprises, in a third configu-
ration of the passenger bench seat, a third number of
seatbelts which are detachably fastened to the fastening
rail in third positions which are adapted to the third
configuration of the passenger bench seat.

3. The passenger bench seat according to claim 1,

wherein the seat element has a continuous seating surface.

4. The passenger bench seat according to claim 1,

wherein the backrest has a continuous backrest surface.

5. The passenger bench seat according to claim 1,

wherein there is provided, on the fastening rail, a plurality
of first seatbelt-retaining elements which are arranged in
a manner distributed along the fastening rail, each first
seatbelt-retaining element being detachably connect-
able to a second seatbelt-retaining element provided on
a seatbelt of the seatbelt system.

6. The passenger bench seat according to claim 5,

wherein at least one first seatbelt-retaining element is dis-
placeable along the fastening rail and lockable in various
positions along the fastening rail.

7. The passenger bench seat according to claim 5,

wherein at least one first seatbelt-retaining element com-
prises a fastening section which extends round a periph-
ery of the fastening rail, and a connecting section, which
extends from the fastening section, for connecting the
first seatbelt-retaining element to a second seatbelt-re-
taining element.

8. The passenger bench seat according to claim 7,

wherein the connecting section comprises a first connect-
ing plate, a second connecting plate which extends sub-
stantially parallel to the first connecting plate and a
connecting shaft which extends, substantially perpen-
dicularly to the first and second connecting plates,
between the first and the second connecting plate.

9. The passenger bench seat according to claim 5,

wherein at least one second seatbelt-retaining element
comprises a connecting snap-hook with a snap-hook
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nose which is resiliently pretensioned into a closed posi-
tion of the connecting snap-hook.

10. The passenger bench seat according to claim 5,

wherein at least one second seatbelt-retaining element
comprises a baseplate and also an eye, which is formed
in the baseplate, for connecting the second seatbelt-
retaining element to a belt element of the seatbelt.

11. The passenger bench seat according to claim 1,

further comprising an armrest system which comprises, in
a first configuration of the passenger bench seat, a first
number of armrests which are arranged in first positions
which are adapted to the first configuration of the pas-
senger bench seat, and which armrest system comprises,
in a second configuration of the passenger bench seat, a
second number of armrests which are arranged in second
positions which are adapted to the second configuration
of the passenger bench seat.

12. The passenger bench seat according to claim 11,

wherein the armrest system (58) comprises, in a third con-
figuration of the passenger bench seat, a third number of
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armrests which are arranged in third positions which are
adapted to the third configuration of the passenger bench
seat.

13. The passenger bench seat according to claim 11,
wherein the armrest system comprises at least one recess,

which is constructed in the backrest of the passenger
bench seat, for receiving an armrest, the recess being
dimensioned such that it is capable of receiving the
armrest so completely that a surface of the armrest which
faces towards the seating surface of the seat element
when the armrest is in ausable condition, is aligned flush
with the backrest surface of the backrest when the arm-
rest is in a condition in which it is received in the recess.

14. The passenger bench seat according to claim 1,
wherein the backrest is equipped with a stiffening structure

in the region of an edge that faces away from the seat
element.

15. A method of using a passenger bench seat according to
claim 1 in an aircraft.



